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(54) Oil fuel burner systems 

(57) An atomising oil fuel burner utilises a variable 
speed positive displacement pump (6) to supply oil fuel 
to an atomiser (4) . A controller (28) receives signals of 
the heat demand and adjusts the air and fuel supply 
accordingly by control of an air damper 24 and by vary- 
ing the speed of the oil fuel pump. The speed of the 
pump and the damper setting are monitored to confirm 
the fuel air mixture ratio supplied to the atomiser. Con- 
trol of the burner fuel supply is thereby simplified and 
made independent of the oil fuel viscosity. 
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Description 

[0001] This invention relates to atomising oil fuel 
burner systems and is concerned with the regulation of 
the fuel supply in such systems. 
[0002] In known oil fuel burner systems the oil sup- 
ply, which may be drawn from a ring main feeding a 
number of such systems in parallel, is driven at pres- 
sure by a pump through a flow control arrangement 
where, according to the demand in the appliance in 
which the burner is employed, the required rate of flow 
of fuel is delivered to the burner and surplus flow from 
the burner is returned to the ring main, or other supply 
source upstream of the pump. 
[0003] Although this known arrangement ha6 been 
proved to operate satisfactorily, the control of the fuel 
flow requires relatively complicated mechanism, partic- 
ularly if it is required to be insensitive to variations in the 
viscosity of the fuel oil, with consequent disadvantages 
in terms of costs and maintenance. Also, since the oil 
pump must deliver fuel at a sufficient rate to satisfy the 
maximum rated demand, independently of the varying 
actual demand, there are considerable power losses. 
[0004] According to the present invention, there is 
provided an atomising oil fuel burner system comprising 
a positive displacement pump for delivering fuel to an 
atomi6ing device and a forced draft air supply means for 
delivering combustion air to the atomised fuel oil, a con- 
trol arrangement for regulating the fuel and air supply for 
combustion, the fuel pump being driven by a variable 
speed motor regulated by said control arrangement to 
vary the pump speed in order to determine the rate of 
fuel delivery to the atomising device. 
[0005] Preferably, the speed of the fuel pump is 
monitored and the monitoring signal is employed in the 
control of the burner system. For example, the signal 
can provide confirmation of fuel flow without which start- 
up is inhibited. The signal also provides a convenient 
input for monitoring the fuel-air mixture ratio with burner 
system. 

[0006] Conveniently, the control arrangement regu- 
lates the rate of rotation of the fuel delivery pump and 
the rate of combustion air flow to the atomising device in 
conjunction with each other, in order to match the fuel 
and air flow rates. 

[0007] An embodiment of the invention will be 
described by way of example with reference to the 
accompanying schematic drawings, in which: 

Fig. 1 is a diagram of the oil and air metering 
assembly for a rotary cup burner, 
Fig. 2 is a simplified block diagram of the control 
arrangement of the assembly of Fig. 1 , and 
Fig. 3 is a flow diagram illustrating some of the func- 
tions of the control assembly. 

[0008] Referring to Fig. 1 , fuel oil from a ring main 2 
flows through separate branch circuits to a plurality of 



rotary cup atomisers, only one such branch circuit with 
its atomiser 4 being shown in Fig. 1 . The fuel supply for 
the atomiser 4 is drawn from the ring main 2 by a posi- 
tive displacement rotary pump 6 driven by a motor 8. 

5 The fuel delivery line 1 0 from the pump leads to a three- 
way oil valve assembly comprising two normally closed 
ports 12,14 arranged in series through which the fuel oil 
must flow to reach the atomiser 4, and a normally open 
return port 16 leading back to the ring main 2 through a 

w return line 18 non-return valve 18. The valve assembly 
12,14,16 is controlled by a burner management system 
20 (Fig. 2) which is not shown or described in detail as 
it can be generally conventional. 
[0009] A fan (not shown) drives air under pressure 

is through a delivery duct 22 to the atomiser 4. The rate of 
flow through the duct may be controlled by regulating 
the speed of the fan, but in the illustrated arrangement a 
motorised cam adjusts the positions of dampers 24 in 
the duct 22 for this purpose. 

20 [0010] The rate of flow of fuel and air while the 
burner is operating are regulated by a fuel management 
unit comprising a modulation controller 28 which may 
be of known form and therefore does not need to be 
described in detail. The controller 28 has an input from 

25 a thermostat 30 responding to the medium heated by 
the burner 4, eg. boiler water, and outputs signals for 
controlling the speed of the fuel pump 6 and the position 
of the air dampers 24 accordingly. Thus, during the 
operation of the burner the controller 28 responds to the 

30 heat demand signalled by the boiler thermostat 30 to 
increase or decrease the flows of fuel and air. It is pos- 
sible to actuate the controller from other controlling 
parameters, of course, such as boiler pressure. 
[001 1 ] The control output signals from the controller 

35 are received by an actuator 34 driving the motorised 
cam 36 which operates the air duct dampers 24. The 
damper actuator 34, also transmits an input signal, pro- 
portional to the output signal driving the cam 36, 
through an inverter 38, to a pump actuator controlling 

40 the oil pump motor 8. The pump delivery rate is propor- 
tional to the speed of rotation and that speed is moni- 
tored by a sensor 40. The signal from the sensor is fed 
to a comparator 42 which receives a second input cor- 
responding to the input signal to the pump motor actua- 
ls tor, and which is thus proportional to the air flow. A 
comparator output derived from the difference of these 
signals is transmitted through line 44 to the burner man- 
agement system 20 which can shut down the fuel sup- 
ply system if the indicated rate of rotation of the pump 

so shows that the rate of fuel delivery differs from that 
intended by more than a permitted margin. 
[0012] The speed sensor signal is also sensed by 
the burner management system to be employed during 
start-up of combustion. The normally closed ports 12,14 

ss cannot be opened by the burner management system 
until the sensor indicates the oil pump has reached a 
sufficient minimum speed. 

[0013] A back pressure valve assembly 52 con- 
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nected between the three-way valve 12,14,16 and the 
atomiser 4 is able to balance variations in the feed pres- 
sure to maintain a pressure difference across the pump. 
A further back pressure valve assembly 54 connected 
across the pump operates as an overpressure relief s 
valve. 

[0014] Combustion start-up is under the control of 
the burner management system 20, which is able to ini- 
tiate the start-up of the burner in a sequence which 
includes the ignition of a pilot burner (not shown). The 10 
burner management system has a cam timer to time out 
the start-up sequence, whereupon an actuating signal 
is sent from the burner management system to the mod- 
ulation controller 28. The modulation controller 28 then 
starts up the combustion air fan and holds the dampers 16 
22 at a medium setting in order to purge the passage- 
ways leading from the burner in known manner. The sig- 
nal from the modulation controller also acts, through the 
damper actuator 34, to start up the fuel pump motor 8, 
but the burner management system 20 leaves the inlet 20 
ports 12,14 closed at this stage and the flow from the 
pump 6 is returned to the ring main through the normally 
open port 16. 

[0015] The air purge is ended by a further timing 
signal from the burner management system 20 which 26 
starts the rotation of the cup atomiser 4 and operates 
the modulation controller 28 to adjust the dampers 22 
and the pump motor 8 to give low rates of flow of fuel 
and air. In this operation, the comparator 42 proves the 
aMuel ratio by comparing the speed sensor signal with so 
the air damper setting signal, to allow the burner man- 
agement system 20 to switch the three-way valve and 
so open the ports 12,14 and close the port 16. The 
modulation controller 28 now takes over control of the 
damper setting and pump motor speed, in accordance 35 
with demand signal from the thermostat 30, or other 
demand sensor. The firing rate and instantaneous oil 
flow are thus continually updated during the operation of 
the burner. 

[001 6] Because the fuel delivery rate is determined 40 
solely by the rate of rotation of the pump, the system is 
not sensitive to changes in the viscosity of the oil. 
[0017] it is of course possible within the scope of 
the invention to connect a plurality of atomising burners 
in parallel to the same positive displacement pump, the 45 
rate of flow to each of the burners then being dictated by 
varying the pump speed. 

[0018] Fig. 3 illustrates further features of the start- 
up sequence of the burner control arrangement in the 
embodiment of Figs 1 and 2. Initially, when the burner so 
switch is moved to the "on position", if a dense fuel such 
as residual fuel oil is being used, the pump motor is 
started while isolated from the atomiser and a checkstat 
62 connected to the burner management system 20 
monitors its rate of rotation so that it can run at half 55 
speed to warm the oil in the branch from the ring main. 
[001 9] With lighter grades of fuel, this initial step is 
omitted and the burner start procedure is initiated in 



response to the heat demand sensed by means (not 
shown), in the manner already described. 
[0020] If the air fuel ratio is detected by the respec- 
tive sensors to move outside a pre-set band, the control 
burner management system 20 will shut down the 
burner in known manner. 

[0021] Although the illustrated example in Fig. 1 
shows all the pumped flow being directed to the atom- 
iser 4 when the valve ports 12,14 are open, it may be 
preferred to bleed a part of that flow into the return line 
18 to the ring main as one way of ensuring that the tem- 
perature of the return line does not drop below a satis- 
factory level. If this is done, the bleed flow is taken in a 
manner that maintains a relationship between the pump 
speed and the rate of fuel delivery to the cup burner, 
and preferably the bleed flow is maintained substantially 
constant independently of the pump output rate to give 
a direct relationship between change of pump speed 
and the rate of fuel delivery to the atomiser. 

Claims 

1. An atomising oil fuel burner system comprising a 
positive displacement pump for delivering fuel to an 
atomising device and a forced draft air supply 
means for delivering combustion air to the atomised 
fuel oil, a control arrangement for regulating the fuel 
and air supply for combustion, the fuel pump being 
driven by a variable speed motor regulated by said 
control arrangement to vary the pump speed in 
order to determine the rate of fuel delivery to the 
atomising device. 

2. A burner system according to claim 1 wherein the 
control arrangement also regulates the rate of deliv- 
ery of combustion air through said forced flow sys- 
tem and monitors the fuel and air flow control 
settings in dependence upon each other to main- 
tain a fuel-air mixture within predetermined limits. 

3. A burner system according to claim 2 wherein said 
air flow control comprises a variable speed fan 
and/or an adjustable damper in the air flow path. 

4. A burner system according to any one of the pre- 
ceding claims wherein a speed sensor monitors the 
operation of the fuel pump and the control arrange- 
ment is responsive to the output from said sensor. 

5. A burner system according to claim 4 wherein the 
control arrangement is arranged to compare a sig- 
nal from the pump speed sensor with a setting for 
the combustion air supply to the burner to monitor 
the fuel -air mixture ratio. 

6. A burner system according to claim 4 or claim 5 
wherein the speed sensor signal is arranged to ini- 
tiate shut-down of the burner system in the event of 
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a predetermined pump speed not being attained 
during start of operation of the burner system. 

A burner system according to any one of claims 4 to 
6 wherein the control arrangement inhibits start-up s 
of the burner system until rotation of the pump is 
detected by said sensor. 

A burner system according to any one of the pre- 
ceding claims wherein a plurality of atomising 10 
devices are connected in parallel to the pump deliv- 
ery. 
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